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monitoring parameters: regression models 
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AB The occurrence of trihalomethanes (THM) in drinking water sources is an issue of 
great interest due to their neg. impact on human health. This study correlated the THM 
occurrence with more routinely monitored water quality parameters to facilitate THM 
control. Water collected at various treatment stages were analyzed for the presence of 
THM using the Fujiwara method. Data collected from these detns. were compared with 
values obtained for free residual C12 and combined residual C12 concns. and with 
standard physicochem. and microbiol. indicators (COD, total chlorophyll, elec. 
conductivity, pH, alkalinity, turbidity, C1-, S042-, N03-, N02-, P043-, NH3, Ca2+, 
Mg2+, heterotrophic bacteria count, Pseudomonas species, total and fecal cohform and 
fecal streptococci bacteria). Data from these detns. were conpiled and statistically 
analyzed to determine which variables correlated best with the presence and quantity of 
THM. THM concns. in water seemed to correlate directly with concns. of combined 
residual C12 and N03-, and inversely with concns. of free residual C12. Multiple linear 
regression was performed to determine the best-jStting models. Models chosen 
incorporated from 2 to 4 independent variables and included COD, N02-, and NH3. 
These indicators, commonly determined during water treatment, demonstrated the 
strongest correlation with THM concns. in water and offered great utility as an accessible 
method for THM detection and control. REFERENCE COUNT: 20 
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TITLE: Improving the performance of point-of-care and bio-warfare detection methods 
that use portable fluorescence spectrometers 
AUTHOR(S): Hill, Ryan J.; DeRose, Paul C. 

CORPORATE SOURCE: Department of Chemical Engineering, North Carolina State 
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AB Fluorescence spectrometric methods are being used for detection of bio-warfare 
agents. These methods use portable fluorometers for in- field bio-agent detection by first 
responders. Fluorescent stds. need to be developed to calibrate these instruments and 
validate the corresponding assays. Here we target anthrax endospore derived dipicoUnic 
acid (DP A) by complexing it with terbium in solution and quantifying the DPA 
concentration using fluorescence detection. A comparison of portable and benchtop 
fluorometer performance is done to determine fluorescence intensities as a function of 
DPA concentration and detection limits of DPA. DPA concns. are also correlated with 
corresponding anthrax endospore concns. Both types of fluorometers are calibrated using 
conventional and novel stds. and techniques. Results show a significant difference in the 
limit of detection between the research-grade fluorometer and the portable fluorometer. 
Ways to increase the sensitivity of portable fluorometers for detection of anthrax are 
proposed, including the development of suitable microfluidic devices. 
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AB Dipicolinic acid (DPA), a constituent of bacterial spores, complexes with meso- 
tetra(4- sulfonatophenyl)porphine (TPPS), tetra(4-aminophenyl) porphyrin (NH2-TPP), 
monosulfonate tetra-Ph porphyrin (TPPSl), and meso-tetra(4- carboxyphenyl)porphine 
(CTPP4) resulting in new absorbance peaks in the visible spectra of the porphyrins at 
419, 470, 441, and 415 nm, resp., with the intensity of these peaks showing hnear 
dependence on DPA concentration DPA can be detected at levels below 3 ppb by the 
porphyrin TPPSl in aqueous solution Detection of DPA using immobilized porphyrins is 
also demonstrated with detection Umits of 16 ppb with NH2-TPP immobilized on glass, 
14 ppb with NH2-TPP on cellulose fiber, and 1.5 ppb with TPPSl on cellulose fiber. 
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AB A sample of unknown bacterial spores is added to a test strip. The sairqjle of 
unknown bacterial spores is drawn to a first sample region on the test strip by capillary 
action. Species-specific antibodies are bound to the sample when the unknown bacterial 
spores match the species-specific antibodies, otherwise the sample is left unbound. DPA 
is released from the bacterial spores in the bound sanple. The terbium ions are combined 
with the DPA to form a Tb-DPA complex. The combined terbium ions and DPA are 
excited to generate a luminescence characteristic of the combined terbium ions and DPA 
to detect the bacterial spores. A live/dead assay is performed by a release of the DPA for 
live spores and a release of DPA for all spores. The detection concns. are conpared to 
determine the fraction of live spores. Lifetime-gated measurements of bacterial spores to 
eliminate any fluorescence background from organic chromophores comprise labeling the 
bacterial spore contents with a long-lifetime lumophore and detecting the luminescence 
after a waiting period. Unattended monitoring of bacterial spores in the air comprises the 
steps of collecting bacterial spores carried in the air and repeatedly performing the Tb- 
DPA detection steps above. The invention is also apparatus for performing the various 
methods disclosed above. 
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AB This invention relates to a process for detecting the presence of viable bacterial 
spores in a sample and to a spore detection system, the process including placing a 
sample in a germination medium for a period of time sufficient for commitment of any 
present viable bacterial spores to occur, mixing the sample with a solution of a lanthanide 
capable of forming a fluorescent complex with dipicoUnic acid, and, measuring the 
sample for the presence of dipicolinic acid, and the system including a germination 
chamber having inlets from a sample chamber, a germinant chamber and a bleach 
chamber, the germination chamber further including an outlet through a filtering means, 
the outlet connected to a detection chamber, the detection chamber having an inlet from a 
fluorescence promoting metal chamber and the detection chamber including a spectral 
excitation source and a means of measuring emission spectra from a sample, the detection 
chamber further connected to a waste chamber. A germination reaction mixture useful 
for promoting commitment of any viable bacterial spores in a sample including a 
combination of L-alanine, L-asparagine and D-glucose is also described. 
REFERENCE COUNT: 1 1 
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AB Dipicolinic acid (pyridine 2,6 dicarboxylic acid) is a major component of bacterial 
spores and is unique in that it has only been found in spores. Dipicolinic acid is 
synthesized during sporulation and is released during germination or upon hydrolysis or 
heating. Current methods of anal, are based upon UV or spectroscopic absorption 
techniques. Though accurate these methods are time consuming and laborious. This 
invention describes a convenient colorimetric method that utilizes the color complex 
formed by the interaction of ferrous iron and reducing agents with dipicolinic acid. The 
presence of dipicolinic acid from spores or toxins produced by vegetative bacterial agents 
such as ammonia or other volatile amines within a package or container upon which the 
indicator is mounted will cause an immediate and slowly reversible color change. 



Primary public use envelopes and personal protection badges or rings worn inside a room 
with potentially contaminated mail are specifically suggested. 
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AB Airborne contaminants, e.g., bacterial spores, are usually analyzed by time- 
consuming microscopic, chemical, and biol. assays. Current research into real-time laser 
spectroscopic detectors of such contaminants is based on e.g., resonance fluorescence. 
The present approach derives from recent expts. in which atoms and mols. are prepared 
by one (or more) coherent laser(s) and probed by another set of lasers. However, 
generating and using maximally coherent oscillation in macromols. having an enormous 
number of degrees of freedom is challenging. In particular, the short dephasing times and 
rapid intemal conversion rates are major obstacles. However, adiabatic fast passage 
techniques and the ability to generate combs of phase-coherent femtosecond pulses 
provide tools for the generation and utilization of maximal quantum coherence in large 
mols. and biopolymers. We call this technique FAST CARS (femtosecond adaptive 
spectroscopic techniques for coherent anti-Stokes Raman spectroscopy), and the present 
article proposes and analyses ways in which it could be used to rapidly identify 
preselected mols. in real time. REFERENCE COUNT: 66 
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AB The motivation for using response to phys. perturbation to classify microparticles 
came from our previous expts. with Dipicohnic Acid (DP A). DP A as a calcium complex 
is a major component of bacterial spores, constituting more than 5% of their dry weight 
It is not commonly found in other natural products and therefore its presence is indicative 
of the presence of bacterial spores. Previous schemes utilizing the presence of DPA to 
detect these spores have rehed on fluorescence which occurs when lanthanide metals 
(e.g., terbium) are added to a solution where the presence of DPA is to be determined 
We have recently demonstrated that changes in the fluorescence of DPA can be 
stimulated without the addition of such reagents. Thus after exposure to UV light, a 
substantial increase of fluorescence emitted by DPA solns. with a peak at 410 nm occurs 
for excitation light with wavelength less than approx. 305 nm 
REFERENCE COUNT: 1 1 



L5 ANSWER 24 OF 40 CAPLUS COPYRIGHT 2005 ACS on STN 
ACCESSION NUMBER: 1999:714833 CAPLUS 
DOCUMENT NUMBER: 132:75561 

TITLE: "Dipicohnic acid (DPA) assay revisited and appraised for spore detection" 
AUTHOR(S): Hindle, Alistair A.; Hall, Elizabeth A. H. 

CORPORATE SOURCE: Inst. BiotechnoL, University of Cambridge, Cambridge, 
CB2 IQT, UK 

SOURCE: Analyst (Cambridge, United Kingdom) (1999), 124(11), 1599-1604 

CODEN: ANALAO; ISSN: 0003-2654 
PUBLISHER: Royal Society of Chemistry 
DOCUMENT TYPE: Journal 
LANGUAGE: EngUsh 

AB Delayed gate fluorescence detection of dipicolinic acid (DPA), a universal and 
specific component of bacterial spores, has been appraised for use in a rapid anal, method 
for the detection of low concns. of bacterial spores. DPA was assayed by fluorimetric 
detection of its chelates with lanthanide metals. The influence of the choice and 
concentration of lanthanide and buffer ions on the fluorescence assay was studied as well 
as the effects of pH and temperature The optimal system quantified the fluorescence of 
terbium monodipicolinate in a solution of 10 <SYM109>M terbium chloride buffered 
with 1 M sodium acetate, pH 5.6 and had a detection limit of 2 nM DPA. This assay 
allowed the first real-time monitoring of the germination of bacterial spores by 
continuously quantifying exuded DPA. A detection limit of 104 Bacillus subtilis spores 
ml-l was reached, representing a substantial improvement over previous rapid tests. 
REFERENCE COUNT: 5 1 
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AB Dipicolinic acid (DP A) and the Ca2+ complex of DP A (CaDPA) are well-known 
and are major chemical components of bacterial spores. DPA's native fluorescence is 
very weak and is thought to be completely masked by the fluorescence of tryptophan 
when this compound is present. Thus fluorescence related to DPA in spores is assumed 
by many authors to be completely absent. We show that the fluorescence of CaDPA is 
substantial for excitation between about 290 nm and 310 nm with emission peaking near 
400 nm This emission is at the long wavelength tail for emission from tryptophan. We 
examine whether the emission of CaDPA could contribute to the total emission spectrum 
when bacterial spores are present in an aerosol, for excitation wavelengths in the 
neighborhood of 3 10 nm. In this report we present measurements of fluorescence 
excitation and emission for CaDPA and con:q)are them with that of DPA and tryptophan. 
REFERENCE COUNT: 15 
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AB The calmodulin antagonist trifluoperazine and its analog chlorpromazine, both 
amphipaths, induced chemical germination of spores of various species, as do many 
surfactants. Cation load can greatly influence this response. Calmodulin antagonism does 
not seem to be involved. A new fluorometric assay for dipicolinic acid based on the 
fluorescence of the dipicolinic acid chelate of Tb3+ was found to be simple and sensitive. 
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AB Dipicolinic acid (DP A) was extracted from .apprx.0. 1 mg spores of 0.5 mL of 
sporulating culture with 20 mM HCl for 10 min at 100". The suspension was diluted 
with 5 mM Ca2+, 100 mM Tris (pH 7.6), centrifuged, and the 1st derivative of the UV 
absorbance spectrum recorded from 275 to 285 nm. DPA concentration was determined 
from the difference between the maximum at 276.6 nm and the min. at 280 nm The use 
of the difference between two 1st derivative values removed possible interference from 
sloping baselines. Turbidity, nucleic acid, and bacteriol. media did not interfere. Anal, 
time for 4 exts. was 4 min by using a spectrophotometer reading at 0. 1-nm intervals. 
DPA at 0. 1 mM gave 0. 1 84 absorbance/nm at 25°. The relative standard deviation was 
1.5%, and the detection limit 1 <SYM109>M. 
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AB A modified Janssen reagent for colorimetric determination of dipicolinic acid in 
bacterial spores consists of 1% Fe(NH4)2(S04)2.6H20 and 0.1% cysteine in 0.05M pH 
4.0 acetate buffer. The reagent is stable for 96 hrs. and produces colors identical in 
absorbance to those produced by a freshly prepared unmodified reagent. 
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AB Dipicolinic acid is determined by spectrometry of the Ca chelate in 0.005M 
Ca(0H)2. Molar absorptivities at 25.0° are: 277.8 m<SYM109>, 4888 l./mole-cm.; 
274.4, 3453; 269.8, 5362; 264.8, 3759; 263.3, 3814; 244, 1485. The equation: c = 33.8 
(A277.8 - 2A274.4 + 2A269.8 - A264.8), where c is the concentration of dipicolinic acid 
in <SYM109>g./ml. and A is the absorbance for 1 cm. cell-length at 25.0°, gives minimal 
interference by other components of exts. of bacterial spores. The tenperature coefficient 



for c is -0.22 <SYM109>g./ml71°, or -0.64%/l°. Dipicolinic acid is extracted from 
spores with much less contamination by other uv absorbance by heating for 1 hr. at 101° 
in an a solution containing 71.8% EtOH and 1% HO Ac than by heating in water. 
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AB The complex (I) of ferrous iron and dipicolinic acid (2,6- pyridinedicarboxylic acid) 
was stabilized for 2 hrs. by adding ascorbic acid. Maximum color developed at pH 4-6. 
For assay, 5 ml. of a spore suspension was autoclaved for 15 min., cooled, acidified with 
0. 1 ml. of N AcOH, let stand 1 hr., and centrifuged. From the clear supernatant, 4 ml. 
was pipetted into a test tube, 1 ml. of fresh reagent (1% of Fe(NH4)2(S04)2.6H20 and 
1% of ascorbic acid in pH 5.5 acetate buffer) was added, and the color measured within 2 
hrs. Reagent blank was negligible. The standard was 1 ml. of color reagent added to 4 
ml. of aqueous solution containing 400 <SYM103> of I. For comparison a spore 
suspension was extracted with ether, the extract was chromatographed, the spots 
containing I were eluted, and ultraviolet absorption measurements of the eluate gave 41.6 
<SYM103> of I. By the proposed assay, the same amount of the same suspension gave 
42.3 <SYM103> of I. Autoclaving of a spore suspension released 42.3 <SYM103>/mg. 
of I compared with 43.0 <SYM103>/mg. obtained by digesting the same suspension with 
3N HCl for 15 min. Ferrous iron will complex with other <SYM97>-dicarboxyl pyridine 
compds., but only I has been found in spore preparation Therefore, the proposed assay is 
specific for I in spore preparation. 



